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Abstract 
Malaysia has embarked Malaysia has embarked on several ICT programmes since 1996. These programmes have contributed 
to developing the ICT skills of the digital natives in the institutions of higher learning. This study was aimed at determining 
the technology applications which digital natives in the first year undergraduate studies in a Malaysian public university had 
utilized. A survey of 50 undergraduates in their first semester in the Faculty of Education showed that social media in the 
form of microblogs like Facebook, was used by all the undergraduates. Popular applications are repositories for video, mainly 
Youtube; website development, namely blogs; discussion tools, as well as maps and location applications. File sharing, online 
games and digital materials were used by some of the undergraduates but were less popular. The findings show that 
microblogs, discussion forums, content repositories and blogs were used by digital natives. The significance of this study is 
that these undergraduates were more likely to use these applications for learning, and in their careers when they graduate. 
© 2013 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of The Association of Science, Education and Technology-TASET, Sakarya 
Universitesi, Turkey. 
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1. Introduction 
Media has been used to deliver lessons effectively. Audio-visual (AV) aids were used in Malaysia since the 
1950s (Shamsuddin Hassan, 2012). The advent of educational radio, Radio Pendidikan, in 1966, and educational 
television, TV Pendidikan, in 1972 saw a further increase in the use of teaching aids in schools (Shamsuddin 
Hassan, 2012). The advancement in the field of technology has transformed media from the analogue form to the 
digital form. During the Smart School Pilot Project (1999-2002), teaching-learning materials in the form of 
browser-based courseware were developed for access on the school’s Local Area Network (LAN), and was 
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complemented with courseware on CD-ROMs (Ministry of Education, 2001). This was the era of browser-based 
courseware for learning (Roblyer & Doering, 2010). When the internet era commenced in 1994, the shift was 
towards delivering learning objects and digital materials such as educational videos (www.eduwebtv.com) online. 
These digital materials could be accessed through online learning portals.   
  The Ministry of Education had initiated several ICT programmes for computer literacy before embarking on 
the Smart School Pilot Project in July 1996: 'Introduction to computer', 'Computer Literacy Project', and 
‘Computer Assisted Learning’ Project (MOE, 2001). The Smart School Pilot Project was a project which 
integrated the various aspects on the use of technology in schools for the 88 pilot schools. Both the teaching and 
learning processes as well as school management was catered to in the Smart School Integrated Solution. The 
Smart School concept was rolled-out to all schools following the end of the project (Multimedia Development 
Corporation, 2006).  
The Smart School Pilot Project and other computer projects, such as the School Computerization Project 
(Projek Pengkomputeran Sekolah), assisted in introducing Information Communications Technology (ICT) 
faciliticies in schools, The SchoolNet project provided all schools with internet access, and the policy of teaching 
Mathematics and Science in English helped in equipping the infrastructure in schools as laptops and LCD 
projectors with courseware for teaching mathematics, science and English language were provided (MOE, 2008) 
The undergraduates students in our universities are the digital natives who have been exposed to the use of 
computers and its applications for learning. They should be skilled in the use of ICT applications usch as word 
processing, spreadsheets, and digital editing tools. In addition, these digital natives would have used social media 
and online repositories of knowledge to gather information for learning.  
 
1.1. Objective of the study 
This study provides an insight into the technology tools and applications undergraduates in their first semester 
in the selected public university are familiar with in order to answer the research question: What technology tools 
do first-year undergraduate students in a Malaysian public university use? 
This study is important, firstly because lecturers need to be aware of the digital literacies of the digital natives 
they are teaching. This will in turn assist lecturers in planning and designing useful instructional experiences for 
the digital natives, optimizing the tools they are familiar with for learning.  
This study is also useful for university administrators and policy planners can determine what systems need to 
be put in place for the strategic planning in producing a critical thinking and creative technology–literate work 
force. Effective staff development programmes can also be planned to equip lecturers with the technology skills 
to face these digital natives.  
Finally, it is important for teachers in secondary schools as they would be aware of the technology applications 
their students have used in school before being enrolled in institutes of higher learning. Teachers could also 
determine how these tools can be optimized in schools for teaching and learning. 
. 
1.2. Digital Natives 
The students in the school system are the digital natives who are more knowledgeable than their teachers in 
using ICT tools (Prensky, 2001). These natives were raised in an environment which applies technology, both at 
school and outside school for teaching and learning, social interaction and entertainment. (Gu, Zhu, & Guo, 
2013). Most digital natives have easy access to computer and internet connection and use ICT tools intensively 
and more effectively than digital immigrants (Jones, Ramanau, Cross and Healing, 2010; Balkan Kiyici, 2012; 
Lei, 2009). Digital natives are able to multitask, prefer multimedia to text, can process information rapidly and 
view technology as friend (Prensky, 2001).  Hence there is a need for teachers who educate digital natives, to 
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recognise the abilities of digital native abilities so as to make teaching more effective and productive (Pinheiro 
and Simões, 2012). 
Research has shown that students use ICT for a longer period at home as compared to school (Gu, Zhu, & 
Guo, 2013). In addition, high school students used ICT more than primary school students, both in school and out 
of school (Gu, Zhu, & Guo, 2013). Girls scored significantly higher than boys for in-class use of ICT, while boys 
had significantly higher scores for use of ICT out-of-class (Gu, Zhu, & Guo, 2013). It was interesting to note that 
Gu, Zhu, & Guo’s (2013) study showed that digital natives in Shanghai did not use more ICT than their teachers, 
but accessed more ICT applications and used a larger variety of tools at home than at school. In addition, these 
students had higher self-efficiency and ICT competency on ICT (Gu, Zhu, & Guo, 2013).  
Availability of ICT facilities in students’ home is strongly related to students’ ICT usage (Gümü , 2013). 
Hence, initiatives to increase ICT programmes in schools, such as programmes implemented in Malaysia, will be 
effective in increasing opportunities for students to be involve in ICT-related tasks. On the other hand, increasing 
the hardware, such as the number of computers or other ICT devices, does not contribute to the students’ usage of 
ICT (Gümü , 2013). More important is the development of human capacity for both teachers and students. 
ICT competency is important for teachers and teacher trainees. A study of Science teacher trainees who are 
digital natives showed that those who could use ICT tools at an expert level were more likely to use these tools in 
their teaching activities (Balkan Kiyici, 2012). Hence, it is advantageous for teacher trainees in public 
universities to use ICT throughout their undergraduates’ studies for them to be expert users of ICT in schools. 
 
2. Applications Software 
2.1. Social Media Tools 
Social media tools, or Web 2.0 tools refers to the interactive use of the internet in which tools where the user 
can contribute to in terms of generating content, promoting collaboration and interaction as well as sharing new 
knowledge (Balkan Kiyici, 2012; Oliver, 2007).  The highest usage of ICT tools among Turkish science teacher 
trainees was social media. The use of instant messaging was popular, while least popular were blogs and wiki 
(Balkan Kiyici, 2012).  Although teacher trainnees used wiki, they were passive users who just read wikis but did 
not contribute (Balkan Kiyici, 2012).  Although there was a difference in the use of image and document sharing 
between the gender, with males using it more than females, there was no significance difference in the use of 
blog, wiki, social networks and instant messaging among gender (Balkan Kiyici, 2012).   
The media for social interaction and communication, or social media, affords social interaction and dialogue 
between peers, as well as between experts and learner. In this study, social media tools considered are emails, 
forums, chats, blogs and microblogs, wiki and Youtube. The tools allow for media content to be shared and for 
interaction to take place.  
Interactions through e-mails allow for messages to be transmitted immediately to an individual or a group 
using attachments of document, audio and video files. Google or Gmail, and Yahoo mail are examples of free 
email services. This relative control of privacy and readership allows discussion to be on a more personal nature 
(Andrews & Haythornthwaite, 2009).  
Forums provide a platform for discussion, dialogue and social interaction where questions and suggestions to 
solutions can be formed. Forums are also learning communities for support, which has features such as threading 
of postings and groupings of topics for easy review (Andrews & Haythornthwaite, 2009).   
Instant messaging or chats are immediate text-based interaction delivered either through the internet or short 
message text (SMS) on mobile phones. The number of characters or words is limited. Yahoo Messenger, Whats 
Apps, Google Chat,  Facebook Chat, and online conferences and online games have the chat feature combined 
(Andrews & Haythornthwaite, 2009). The privacy settings can be adjusted to the intended audience.  
Blogs are an abbreviation of Web logs and is a diary of events or a personal journal published on a web page 
on the world wide web. Blogs written by experts on topics of interest may have followers from a community of 
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practioners. Edublogs exmples are Cerita Ginggo and E-learning Coach. Blogs in different media can also be 
distinguished: video logs are vlogs; a log of links is linklog, and of photos is a photolog; and blogs writen on a 
mobile device is a moblog. Example of platforms for blogs to be created are Blogger and Wordpress.  
Mircoblogs such as Twitter and Facebook enables logs in the form of status posts, or tweets with a limit on 
the file size on the text, graphic and video posted.  In Twitter, a follower of the Twitter account holder to receives 
tweets in text form. Photo and video links can also be tweeted. Facebook enables friends to view, like and 
comment on status posts and share text documents, photos and videos can be uploaded and shared. 
A wiki is a website or webpage for collaborative writing as users contribute to building the website by adding 
new pages and information. Wikis are useful for collaborative writing and problem-solving tasks as learners 
collaborate in publishing their work, they not only gather information by representing it in a new way, generating 
novel ideas and knowledge (Bonk, Lee, Kim, & Lin, 2009). 
 
2.2. Repository For Information and interaction 
A repository is a platform for storage of digital content. Repositories may be specific video repositories, such 
as EduwebTV are for curriculum materials and related guidelines issued by Ministry of Education (MOE, 2008), 
TED Talks for inspirational talks by famous people; Teacher TV for teaching resources.  
YouTube is considered a repository for materials and many instructional resources can be found on YouTube 
and on the Teachertube channel. However, the quality of the material may be questionable as the content is user-
generated and there is no quality control. Both Blogs and YouTube have features such as interactivity, where 
comments and questions can be given online. Social interaction can continue through comments on the uploaded 
video, and is also considered as social media. However, because of its storage capacity, we classify it as a 
repository. Blogs and some social media tools like Facebook can be used for storage or links to videos and other 
learning materials. These are almost like a repository of content materials but offer limited storage.   
2.3. Content Interactive Tools 
The interactions in content interactive tools are limited to interaction between learner and content (Moore & 
Kearsley, 2005). It differs from social media which affords social interaction among peers, between experts and 
learner. These content interactive tools are the mindtools (Jonassen, 2000) which encourages the cognitive 
processes to occur. 
Glogster, a graphicblog, which forms a portfolio to summarize, organize and present content and information 
in a visual manner. The interactivity enables learning to take place. Padlet is another interactive mindtool which 
enables postings in the form of "stickies" to be made on a wall and allows brainstorming, concept formation and 
comparisons to be done. Wordle is a category of online web resources called “Word clouds” in which words and 
paragraphs of text are converted to visuals. Higher level skills such as concept and principle formation are 
developed.  Google Earth is an online interactive portal which uses satellite images for virtual learning in an 
environment controlled by the user. The learner can experience moving in different parts of the world and control 
the experience.   
2.4. Content Development Tool  
Content development tools are tools used to develop digital materials in the form of learning objects to be linked 
to repositories and learning management systems like Spectrum and, FrogAsia. Some tools are Storybird (for 
digital stories), Bitstrips (for cartoons), and Camtasia (for video screen captures). The advantage of using these 
tools is that the animation and graphic features engage young learners. Web pages are also content materials in 
the form of hypermedia which is published on the world wide web.  
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User generated content, developed by teachers for instruction or assigned to students for learning can be 
developed using these tools. The benefits of employing user-generated content for learning is that is that the 
users, or students are actively engage in the construction of knowledge, and allow for the development of soft 
skills as they collaborate on their projects (Balkan Kiyici, 2012; Mason & Rennie, 2007). This in turn motivates 
and engages the student. 
3. Method 
3.1. Sample 
First year undergraduate students in their first semester in a public institution of higher learning were selected to 
participate. The students were new to life in the university as they had completed their standardized examinations 
in school several months earlier.   
3.2. Instrument 
An online survey form was prepared using Google Drive application, and the url was posted as a link for 
students to access during their coursework. The instrument listed the major applications and ICT tools such as 
mircoblogs, repositories, discussion groups, collaborative workspaces, website development, file sharing, website 
and digital materials development, online games and maps-location which the student might have used. Specific 
tools, such as Facebook, Twitter and Google+ was suggested and there was a open-ended option where the 
student could add other tools that might have been used. The survey was done to indicate the applications the 
student as a digital native has used. 
4. Results 
The use of ICT tools among first year undergraduates was high (Figure 1). The survey showed that all 
undergraduates (100%) used social media in the form of microblogs. This was followed by video repositories 
(97.2%), discussion tools (91.7%) and maps and location (88.9%) and website development (86.1%). Almost two 
thirds of the undergraduates surveyed participated in file sharing (69.4%), online multi player games (66.7%), 
and development of digital materials (66.7%).  
 
Figure 1: Use of ICT applications among first year undergraduate students in the Faculty of Education 
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A survey of the technology tools which were actively used showed that some tools were more popular than 
others. The most highly used tools is tabulated below (Table 1) The social media tool in the form of microblogs: 
most popular is Facebook (97.2%) while Twitter was less popular (36.1%). Among the video repositories, only 
Youtube was the prominent tool (97.2%). Discussion tools which were actively used included Skype (58.3%) and 
Yahoo (58.3%), while chat tools like MSN (33.3%) and WhatsApps (30.6%) had lower usage. The prominent 
Map and location application was Google Maps (86.1%), while other Global Positioning Systems (GPS) for 
location such as PaPaGo (22.0%) was also used. Website development tools were also used, with blogs being the 
most prominent application (77.8%). The other website development tools which were less user-friendly was 
lower in use.  
Table 1: Technology Tools Highly Used by Undergraduates 
Technology Tools Percent 
Microblogs 
Facebook 97.2 
Twitter 36.1 
Goggle+ 77.8 
Others 8.3 
Discussion Tools 
Skype 58.3% 
Yahoo 58.3% 
MSN 33.3% 
WhatsApps 30.6% 
Freewebs 8.3% 
Video Repositories 
Youtube 97.2% 
TEDtube 2.8% 
Teachertube 5.6% 
Others 2.8% 
Maps and Location Percent 
Google Maps 86.1% 
Google Earth 30.6% 
Waze 13.9% 
Others 22.2% 
Website Development Percent 
Blog 77.8% 
Frontpage 13.9% 
Freewebs 13.9% 
Dreamweaver 11.1% 
Others 2.8% 
Other technology tools were used less but had significant numbers of students using is also listed (Table 2). 
File sharing applications were moderately popular with SlideShare (36.1%) and Tumblr (30.6%), followed by 
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Photobucket (25.0%).  The application the undergraduates were most familiar for collaborative work online was 
Google Documents (52.8%). Other wikis were used less often. The online games which were surveyed was 
limited to multi player games in which the most popular was Farmville (50.0%) which might indicate that the 
social media tool which hosted the game, in this case Facebook, was popular among undergraduates for 
entertainment. World of Warcraft was one of the massive multiplayer online role playing game (MMORPG) 
more popular among the serious game player (19.4%).  As for development of digital materials, Flash was the 
most popular (50.0%). It was also interesting to note that audio editing applications such as Soundforge (5.6%) 
and Audacity (13.9%), was also used. In addition screen capture tools such as Screenr and Jing were being used. 
Table 2: Other Technology Tools Used by Undergraduates 
File Sharing Application Percent 
Photobucket 25.0% 
Tumbler 30.6% 
Dropbox 11.1% 
Prezi 8.3% 
Slideshare 36.1% 
Collaborative Workspaces Percent 
Goggle Documents 52.8% 
PBWiki 11.1% 
Seedwiki 2.8% 
Role playing games Percent 
Farmville 50.0% 
Maplestory 13.9% 
World of Warcraft 19.4% 
Second Life 8.3% 
Runescape 5.6% 
Shadow Vanguard 2.8% 
Others 11.1% 
Development of Digital Materials Percent 
Macromedia 16.7% 
Authorware 5.6% 
Flash 50.0% 
Audacity 13.9% 
Exe 16.7% 
Sound Forge 5.6% 
Screen capture tools Percent 
Screenr 41.7% 
Jing 22.2% 
Snagit 2.8% 
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5. Discussions And Conclusion 
Digital natives of the twenty first century are immersed in the use of technology. Social interaction is very 
important as blogs, microblogs, discussion tools and video repositories with social interaction were used by 
many. It is interesting to note that online social interaction was lacking in the teaching and learning materials 
developed by the Ministry of Education in the 1990s, but the digital natives have naturally undertaken this digital 
socialization. 
The digital natives used tools which had a purpose. Maps and location finders such as Google Maps and 
Global Positioning System (GPS) devices, such as Gamin and PaPa Go were used. In addition blogs were used to 
develop their own content. Although less popular, digital content was also shared as well as developed by the 
digital natives. The culture of user-generating their content is not new to the students.  
The implication of this study is that in institutes of higher learning, digital natives are highly socially 
interactive and used technology for a purpose while developing their own content. Lecturers in these institutes of 
higher learning should optimize these characteristics and design lesson that require online interaction to engage 
their students. In addition, opportunities for these learners to create user-generated digital materials may have 
attractive results. Further studies could be done to determine if the digital content generated by these digital    
natives were suitable and could fulfil their objectives. And what media was preferred in generating digital 
content.  
This study also shows that teachers in schools could optimize their students’ skills for social interaction and 
user-generated content to design their lessons for integrating ICT. The students were already using the internet 
for social interaction and developing digital content. Could not the students develop their own digital content for 
project-based learning? This may internalise learning and make learning more meaningful and relevant. This is 
relevant now as the Ministry of Education has provided a learning management tool for social interaction and 
storage of digital content, FrogAsia, which can be used by both teachers and students. 
This study is significant as it shows the technology tools, and games, being used by the digital natives at 
present. The tools which are used by the digital natives may differ after three years in the institution of higher 
learning, and when they start to work.  New tools may be developed and new literacies may be required. 
Teachers and lecturers will need to be aware of the changes in the world of technology and update themselves to 
take advantage of what technology has to offer. 
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